(pH 6.8), 10% Glycerol, 2% SDS, 0.03% bromophenol blue], boiled at 95°C for 10 2 3 3 minutes, and centrifuged at 14,000 g for 5 minutes before loading in SDS-PAGE 2 3 4 acrylamide gels. Western blots were performed using anti-GFP (Sigma G6795), anti- Rabbit IgG-Peroxidase (Sigma A0545). MAPK activation assays were performed as previously described (Macho et al, ROS burst assays were conducted as previously described (Sang and Macho, 2017) . Briefly, 4 mm leaf discs from 5-6 week-old Arabidopsis plants grown in short day 2 4 9
conditions were transferred to 96-well microplates (PerkinElmer, Waltham, MA, US) Fisher Scientific, Waltham, MA, US). Leaves from 3-4 week-old N. benthamiana plants were co-infiltrated with 2 5 8
Agrobacterium GV3101 carrying plasmids to express GFP-IAP1 and Cluc-IAN9; 2 5 9 leaves co-infiltrated with GV3101 carrying plasmids to express GFP-AIP1 and Cluc 2 6 0 or GFP and Cluc were used as controls. Total proteins were extracted 24 hours later, Figure 1A ). Phylogenetic analysis of IAN amino acid sequences shows a clear 2 7 6 separation in different subgroups ( Figure 1A , Figure S1 ). Previous reports have 2 7 7
described changes in expression of IAN gene family members upon different biotic stimuli (Reuber and Ausubel, 1996; Liu et al, 2008) . In order to characterize the 2 7 9
transcriptional response of IAN genes to bacterial infection, we inoculated 2 8 0
Arabidopsis seedlings with the virulent pathogen Pseudomonas syringae pv. tomato 2 8 1 (Pst) DC3000. Three IAN genes showed differential expression patterns upon 2 8 2 bacterial infection: IAN7 and IAN8 showed a significant up-regulation, while IAN9 2 8 3 showed a significant down-regulation ( Figure 1B which induces activation of the plant NLR RPS2 (Reuber and Ausubel, 1996) .
Accordingly, we found that the differential expression of IAN7/8 and IAN9 also takes suggests an exclusive function for IAN9 rather than functional redundancy with other 2 9 4 IAN family members. This idea is supported by the fact that IAN9 constitutes a 2 9 5 specific phylogenetic group within the IAN gene family ( Figure 1A ). For these 2 9 6
reasons, we decided to focus our attention on IAN9. IAN9 is broadly expressed in cotyledons, hypocotyls, and roots of Arabidopsis of IAN9 transcript abundance was also observed in sid2/NahG plants, suggesting 3 1 8 that SA is not required for the flg22-induced transcriptional repression of IAN9. In order to investigate the subcellular localization of IAN9, we generated stable below for a detailed characterization of these lines), and used confocal microscopy to ( Figure 3A ). This localization was similar to that observed for well-characterized associated to membranes, we used the lipophilic fluorescent dye FM4-64, which is confirm that IAN9 localizes at the PM, we performed plasmolysis assays by treating wall ( Figure 3D ). Altogether, our microscopy analysis indicates that IAN9 localizes at The C-terminal domain is not conserved among IAN proteins ( Figure S1 ). 27 version lost the specific PM localization seen for wild type GFP-IAN9, and was 3 4 7 mostly detected in the cytoplasm ( Figure S3B ). Additionally, we found that, when 3 4 8
GFP is fused to the C-terminal end of IAN9 (IAN9-GFP), this protein loses its specific 3 4 9
PM localization, and is mostly found in the cytoplasm ( Figure S3B ). Compared to 3 5 0 IAN9, the IAN8 C-terminal part has a lower representation of positively charged 3 5 1 aminoacids (18.5%; Figure S3A ), and we found that a N-terminal GFP-tagged IAN8 3 5 2
(GFP-IAN8) localizes to the cytoplasm. Altogether, these results suggest that the 3 5 3 exclusive C-terminal domain of IAN9 is required for its localization at the PM. and RT-qPCR analyses showed that this mutant has approximately a 3-fold line is a knockdown ian9 mutant. To further characterize this line, we determined the 3 6 7
IAN9 transcript levels upon bacterial inoculation. Surprisingly, we found that IAN9 3 6 8 transcript levels increased significantly upon inoculation with Pst or Pst (AvrRpt2), 3 6 9 reaching higher levels than those observed in wild type plants ( Figure S4E ) and an rendering it unusable for the functional characterization of this gene. In order to perform genetic analysis of the contribution of IAN9 to plant immunity, we 3 7 4 generated ian9 mutant lines using CRISPR/Cas9-assisted genome editing (Feng et performed the targeted mutagenesis as explained in the methods section. as mentioned before, we generated Arabidopsis transgenic lines overexpressing 3 8 5
IAN9 in a Col-0 wild type background, using a 35S promoter to express a GFP-IAN9 3 8 6
fusion. We selected two independent homozygous lines that accumulated detectable 3 8 7
amounts of GFP-IAN9 fusion protein ( Figure S6C ), and higher transcript levels of IAN9#7-1) ( Figure S6D ). As controls, we selected two independent homozygous 3 9 0 lines expressing free GFP, which did not show changes in IAN9 transcription and 3 9 1 accumulated detectable levels of free GFP ( Figure S6C and S6D) . Interestingly, Overexpression of IAN9 did not affect IAN8 expression in basal conditions or upon 3 9 6
bacterial infection ( Figure S7 ). Figure S8D and S8E reduction on bacterial titers ( Figure 4A) . In order to test whether the increase in 4 2 0 resistance also occurs in a context of ETI, we syringe-infiltrated Arabidopsis rosette 4 2 1 leaves with Pst (AvrRpt2). However, no differences were detected in terms of 4 2 2 replication of this strain ( Figure 4B ). To confirm that the observed increased 4 2 3 resistance to Pst DC3000 is really due to the absence of ian9, we generated localized to the PM (Figure S11A and S11B). Expression of GFP-IAN9 in the ian9 4 2 7
background was able to rescue the level of growth of Pst DC3000 to that observed in 4 2 8
wild type plants ( Figure S11C ), confirming the association of IAN9 with the observed 4 2 9 increased resistance. Interestingly, transgenic lines overexpressing GFP-IAN9 in a 4 3 0 wild type background showed a tendency to support higher bacterial loads compared 4 3 1
to wild type or GFP-expressing lines, suggesting that IAN9 overexpression repeats ( Figure S12 ). To characterize further the mode of action of IAN9, we searched for proteins GFP-IAN9 (line OE-GFP-IAN9#3-10) and seedlings expressing free GFP as control.
0
Upon GFP immunoprecipitation (IP) using agarose beads coupled to an anti-GFP (Table S1 ). Among these candidate interactors, we drew our attention to an uncharacterized 4 5 2 protein encoded by the AT1G18660 gene (Table S1 ), which we named IAP1 for flg22 (Table S1 ). Domain analysis predicts the presence of three tetratricopeptide- transient expression ( Figure 5A ). To confirm the interaction between IAN9 and IAP1, interacts with Cluc-IAN9, but not with Cluc alone ( Figure 5B ); Cluc-IAN9 does not 4 6 8
interact with free GFP ( Figure S14 ). To determine whether the IAN9-IAP1 interaction 4 6 9
is direct, we performed a luciferase complementation assay, transiently co- ( Figure S15B ). As an alternative technique to detect direct interactions, we employed that the interaction observed for IAP1 and IAN9 is most likely indirect. SALK_093498 (Figure S16A ). We isolated homozygous lines containing these 4 8 5
insertions ( Figure S16B ) and confirmed the absence of IAP1 transcripts ( Figure   4 8 6 S16C), naming these lines iap1-1 and iap1-2, respectively ( Figure S16A ). Both lines conditions ( Figure 6A ), although mutant seedlings showed a slightly reduced root 4 8 9
length compared to Col-0 wild type when grown in vertical MS plates ( Figure S17 ). In this work, we characterized the transcription patterns of IAN family members in show that the flg22-triggered reduction of IAN9 transcription takes place in indicate that these lower levels of FLS2 in sid2/NahG plants are nevertheless 5 2 5 sufficient to trigger the IAN9 transcriptional repression, suggesting that IAN9 5 2 6
Discussion
transcription may be highly sensitive to external biotic stimuli. Besides showing different expression patterns, the subcellular localization of IAN9 5 2 9
(mostly at the PM) is also different from that of IAN8 (mostly in the cytoplasm). This 5 3 0 differential localization further suggests distinct functions for these two IAN family that IAN9 transcript abundance is not rate limiting; however, it could also be due to Table S1 . Proteins associated to GFP-IAN9 identified after affinity purification in Arabidopsis cotyledon epidermal cells. Arabidopsis seedlings were treated FM4-64 6 7 2
for 5 minutes before confocal imaging, and the FM4-64 signal is shown in red. Bar=5 
